Summary. The aim of this study was to evaluate changes in inequalities in
Introduction
Differences in mortality among people with different educational levels are one of the key parameters of health, social, and economic inequalities (1) . In Lithuania, education is considered as one of the most important factors differentiating the prevalence of social inequality and poverty (2). Higher educational level is associated with lower mortality indices and better health of the population. In Lithuania, as in other countries over the world, mortality rates in people with the lowest educational levels are highest (3) . Earlier studies showed that differences in mortality among people with different education levels in Lithuania were considerable even at the end of the 1980s, and during the period of socioeconomic transition, differences increased even more (4, 5) .
Infectious diseases continue to represent an epidemiologically important public health area (3) . Death from infectious diseases in Lithuania ranked eight in 1989, but by 2001 had moved up to sixth place among other death causes and increased from 8.76 to 13.26 cases per 100 000 population (6) .
Moreover, this index in Lithuania was higher than in most other European Union countries (7, 8) . Tuberculosis is a major and one of the most threatening causes of death from infectious diseases in Lithuania. It accounts for the overwhelming majority of deaths from infectious diseases (9). According to the data of the World Health Organization, tuberculosis is one of the most prevalent infectious diseases, affecting one-third of world's population. Over 9 million new cases of tuberculosis occur annually in the world (10) . Within the period of [2003] [2004] [2005] [2006] , the State Tuberculosis Prevention and Control Program was implemented in Lithuania. Surveillance of mortality from tuberculosis revealed that in 1995, the mortality rate was 13.4 cases per 100 000 population and it decreased to 9 cases per 100 000 in 2004, rising up again to 10.8 cases per 100 000 in 2005 and 10.9 cases per 100 000 population in 2006. The State Tuberculosis Prevention and Control program 2007-2010 aimed to reduce the mortality rate from tuberculosis to 6.5 cases per 100 000 population by 2010 (11). Considerable sociodemographic inequal-ities in mortality from infectious diseases are typical of Lithuania (12) ; however, they have not been extensively studied yet.
The aim of this study was to evaluate changes in the inequalities in mortality from infectious diseases among Lithuanian men and women comparing the groups of different educational level.
Material and Methods
Data on Lithuanian inhabitants and deceased population due to infectious diseases in 1988-1990 and 2000-2002 were retrieved from the Department of Statistics to the Government of the Republic of Lithuania. Persons aged 30 years and more were enrolled into the study. By educational level, inhabitants were divided into four groups: primary (upper years of school or no diploma of graduation), lower secondary (5-10 grades), upper secondary (secondary education with 11-12 years of school) and professional college, and university education (diplomas or degrees from an institute or university). While evaluating the differences in mortality from infectious diseases according to the International Statistical Classifi cation of Diseases and Related Health Problems (10th Revision), population was stratifi ed into three groups: all infectious diseases (A00-B99), tuberculosis (A15-A19, B90), and other infectious diseases (A00-A14, A20-B89, B91-B99). Mortality rates were standardized according to age by the method of direct standardization using the age distribution of European standard population. The relative index of inequality was determined for evaluation of inequalities in mortality. The methodology proposed by Kunst and Machenbach was used (13) . The relative index of inequality can be interpreted as the predicted mortality rate at the lower end of the hierarchy compared to the rate at the higher end of the hierarchy. While calculating this index, the ranking of the population by educational level was employed, i.e., a proportion of the population with higher educational level expressed in percentage. It ranged from 0 to 1, when 0 represented the mortality in the groups of highest education level, and 1 -the mortality in the groups of the lowest education level. The relative indices of inequality and its 95% confi dence intervals (CI) were calculated using the Poisson regression model, including the age adjusted in 5-year intervals. Regression analysis was performed using the SAS 8.2 statistical package. In addition, the slope index of inequality was computed. It is an absolute difference in mortality rate between the groups of the lowest and highest education levels. When slope index of inequality equals 0, it indicates no inequality. The higher this index is, the greater are inequalities. Indices of inequalities in mortality from infectious diseases were determined for the periods 1988-1990 and 2000-2002 .
Results
The distribution of Lithuanian population by educational level in 1989 and 2001 varied (Table) . The proportion of men and women with primary and lower secondary education decreased, and the proportion of inhabitants with upper secondary or professional college and higher education increased. The proportion of men and women with primary education and women with lower secondary education decreased in the age group of more than 30 years, and the proportion of men with lower secondary education in the age group of more than 35 years. An increase in the number of men and women with upper secondary and higher education was documented in the age groups of more than 35 years.
Deaths from tuberculosis accounted for the overwhelming majority of deaths due to infectious diseases. In 1989, death from tuberculosis occurred in 70.4% of all the deceased from infectious diseases, and in 2001, this percentage increased to 76%.
Figs. 1 and 2 depicts the inequalities in mortality from infectious diseases in population of different educational level, and educational level is expressed as a rank from the highest educational group to the lowest one. This rank shows a proportion of population that has a higher educational level than a hypothetical person matching this rank. In 1988-1990, considerable inequalities in male and female mortality from infectious diseases in different educational groups were documented. Mortality from infectious diseases as well as that from tuberculosis increased with an increasing educational rank and decreasing education level. In 2000-2002, these inequalities increased even more due to increasing mortality Level from abovementioned causes in the least educated and due to decreasing mortality in the most educated groups. Inequalities in mortality from infectious diseases among men were greater than women. The evaluation of the relative indices of inequality for mortality from infectious diseases in men and women among the groups with different educational level showed that in 1988-1990, the mortality rate from all infectious diseases was 9-fold higher (95% CI, 5.9-13.6) and mortality from tuberculosis was 13-fold higher (95% CI, 8.2-20.5) in men with primary education than men with university education (Fig. 3) . Afterward, an increasing trend in these inequalities was observed, and in 2000-2002, men with primary education were 16.5 times (95% CI, 12.0-22.7) and even 28.8 times (95% CI, 20.1-41.1) more likely to die from infectious diseases and tuberculosis, respectively, than their counterparts with university education. Among women, inequalities in mortality from the abovementioned causes were considerably lower than men (Fig. 4) . Women with primary education in 1988-1990 died from infectious diseases and tuberculosis 2.8 (95% CI, 1.3-6.0) and 2.9 times (95% CI, 1.1-7.9), respectively, more frequently than those with university education, and in 2000-2002, these differences were even greater: death from the mentioned causes occurred 6.4 (95% CI, 3.6-11.4) and 15.1 times (95% CI, 6.7-34.2) more often among women with primary education than those with university education. Moreover, in 2000-2002, inequalities in mortality from other infectious diseases were observed: women with primary education were 2.5 times (95% CI, 1.13-5.36) more likely to die from these causes that those with university education.
The slope indices of inequality for mortality from infectious diseases were substantially greater among men in different educational groups than women and in 2000 than 1988 -1990 . In 1988 -1990 , death from all infectious diseases occurred more frequently in men and women with primary education than those with university education (a difference of 38 men and 6 women per 100 000 personyears, respectively) (Fig. 5) . Tuberculosis-related deaths contributed the most to these inequalities: in the same years, more persons died from tuber- deaths from all infectious diseases and tuberculosis occurred more frequently among the least educated persons than their counterparts with university education (a difference of 67 men and 13 women per 100 000 person-years and 59 men and 9 women per 100 000 per son-years more, respectively).
Discussion
During this study, for the evaluation of inequalities in mortality from infectious diseases in Lithuania, the relative and slope indices of inequality were computed and employed. These indices are more informative than relative risk and absolute difference between different educational groups because the latter ones allow for comparison of only two educational groups. Meanwhile, while calculating the relative and slope indices of inequality, the whole population and all educational groups can be included in a regression model. However, this method also has some limitations. Firstly, the presumption that a direct dependence between mortality and educational level exists has to be accepted. Secondly, calculation of these indices and interpretation of the results are more complex (14) .
The fi ndings of the study showed that inequalities in mortality from infectious diseases from 1989 to 2001 had a tendency to increase. This gives a reason for concern if such results could not be affected by data reliability. In the evaluation of social inequalities in mortality, the problem of numerator/denominator bias often is encountered. Such possible biases may occur when social status of a deceased person is determined based not on documentation, but on reports of the relatives. Such distortions might be considerable while evaluating deceased persons by nationality, educational level, occupation, i.e. by characteristics that are not indicated in a passport or other document of a deceased person. Social characteristics of the population are gathered most precisely during population censuses; however, in this case, there is a high probability that during population census, a person indicated his/ her social status differently than it was declared by his/her relatives after his/her death (15) . Moreover, the change from ICD 9th revision to 10th revision could result in biased estimations; however, these discrepancies in all groups of different educational level had to be similar (16) . An additional concern was the fact that during this study, we were able to evaluate inequalities in mortality from infectious diseases by different educational levels only 1989 and 2001, when population censuses were carried out. During other years, the distribution of the population by education level was not registered. In addition, in 1989 and 2001, the population was stratifi ed by educational level slightly differently: in 1989, inhabitants were divided into 6 educational groups, and in 2001, into 4. Therefore, the groups of the year 1989 were adjusted to those of the year 2001 by merging the groups of uncompleted higher education, special secondary, and basic secondary education into one group of junior college and secondary education.
Numerous studies have reported that less educated persons more frequently complain of worse health and die due to the major causes of death, such as diseases of the cardiovascular system, malignant tumors, accidents, and trauma (4). The results of our study indicate that deaths from infectious diseases occurred more frequently in persons with primary and lower education than those with higher education, and these inequalities had a tendency to increase. The main causes of the spread of infectious diseases, especially tuberculosis, in Lithuania are increasing poverty, unemployment, alcoholism, inadequate prevention, and delayed diagnosis (17) . Aforementioned inequalities could be caused by the fact that less educated people could not adjust to the new political and economic system during the period of transition, after Lithuania regained its independence. Development of market economy, unemployment, poverty, and increasing social inequality were characteristic of this period (18) . Graduates adjusted to changing conditions more easily both fi nancially and psychologically; moreover, they had more knowledge about infectious diseases and their prevention. A considerable increase in mortality from infectious diseases and especially tuberculosis among the least educated persons from 1989 to 2001 also confi rms the hypothesis that poverty was one of the major causes of these inequalities (16) . The loss of stable social status and poverty affect health through behavioral mechanisms as well. Numerous studies have suggested that the spread of infectious diseases and especially tuberculosis is associated with alcohol consumption (22) (23) (24) . Due to rather liberal policy of alcohol consumption and distribution, its role could be signifi cant in Lithuania too. The National Health Board described the current situation of alcohol consumption in Lithuania as critical in 2007 (25) .
This study revealed that inequalities in mortality from infectious diseases were greater among men than women. It can be related to the fact that in Lithuania, as in other countries too, males consume more alcohol than females.
The State Alcohol Control Program 1999-2010, adopted by the resolution of the Government of the Republic of Lithuania in 1999, included the strategy employing a variety of measures, which obligated various ministries and institutions to change the situation substantially (25, 26) . However, the National Health Board, after revision of implementation of the State Alcohol Control Program, has concluded that the program was not effective, many measures were not carried out or were carried out insufficiently, and the coordinating and leading role of the Ministry of Health was missing (25) .
Only in the year 2008, which was announced as the year of abstinence, decisions important to reducing alcohol consumption were taken and started to execute: rise of alcohol costs by increasing the excise duty on alcoholic beverages, restrictions on alcohol advertising in the media, and goal-oriented activities of controlling institutions. The year 2008 became a turning point when for the fi rst time alcohol consumption was considerably reduced during the latter 20-year period.
The Lithuanian Health Program aimed to reduce tuberculosis morbidity by 30% by the year 2010 (17) . One of the tools for implementation of this goal is the execution of the National Tuberculosis Prevention and Control Program. In 2003-2006 while implementing this program, free treatment for all patients with tuberculosis regardless their social status was ensured (27) . However, in 2006, the National Health Board, after the evaluation of implementation of this program, concluded that the epidemiologic situation of tuberculosis morbidity remained unfavorable. New tuberculosis cases in Lithuania still had been identifi ed by means of passive prevention when a patient referred to a health care institution. Given that the majority of persons in the social risk group were not registered at health care institutions, it is thought that a considerable number of the disease cases remain unidentifi ed. One more problem disclosed by the National Health Board was irresponsible behavior of persons with tuberculosis, treatment avoidance, or discontinuous treatment. Moreover, the Board reported that the coordination of activities among individual institutions, agencies, and specialists dealing with patients with tuberculosis is insuffi cient and there is a lack of greater attention and support from the Ministry of Social Security and Labor and municipalities for solving the social problems of these patients (11). In 2007-2010, a New National Tuberculosis Prevention and Control Program was prepared that aimed to reduce the tuberculosis morbidity and mortality rates to 45 new cases per 100 000 population and 6.5 cases per 100 000 population, respectively, by year 2010 (28) . The goal was almost reached: morbidity and mortality rates were 47.9 and 6.7 cases per 100 000 population, respectively, in Lithuania in 2010 (29) .
Therefore, inequalities in mortality from infectious diseases have been recognized as an important public health issue in Lithuania. In 2007 Mackenbach emphasized that inequalities are one of the main challenges for public health, and there is a great potential for improving average population health by eliminating or reducing the health disadvantage of lower socioeconomic groups. This requires an active engagement of many policy sectors, not only of the public health and health care systems, but also of education, social security, working life, city planning, etc. (30) .
Conclusions
The relative and slope indices of inequality allowed for better evaluation of inequalities in mortality from infectious diseases, including into analysis all the educational groups. Lithuanian population with primary and lower education level was found to have higher mortality rates due to infectious diseases and tuberculosis than those with higher education. In 2000-2002, as compared with 1988-1990, inequalities in mortality increased due to growing mortality from infectious diseases and tuberculosis in primary and lower educational groups and due to
